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- PREFACE  - 


The  USDA’s  Water  Quality  Program  is  a pollution  prevention  program.  Its  original  emphasis 
was  to  prevent  the  contamination  of  groundwater  by  agricultural  chemicals  - plant  nutrients  from 
chemical  fertilizers,  or  animal  manures  (or  both),  and  from  pesticides. 

It  soon  became  apparent  that  an  exclusive  focus  on  groundwater  quality  was  not  appropriate, 
since  some  surface  water  actually  finds  its  way  into  aquifers  to  become  groundwater,  and  some 
groundwater  becomes  base  flow  for  streams. 

This  directory  identifies  and  briefly  describes  the  projects  underway  as  a result  of  the  USDA 
Water  Quality  Program. 

If  you  would  like  more  information  about  a specific  project,  please  feel  free  to  call  the  listed 
contact  people,  or  the  staff  of  the  USDA  Working  Group  on  Water  Quality;  Larry  Adams, 
Margaret- Ann  Hamilton,  or  Fred  S wader  at  (202)  205-5853. 
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Water  Resource  Treatment  Objectives  for  Demonstration  Projects 
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USDA  Water  Quality  Demonstration  Projects  Initiated  in  FY  1990 
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USDA  Water  Quality  Demonstration  Projects  Initiated  FY  1991 
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South  Dakota  Brookings,  Moody,  Men-  Big  Sioux  Aquifer  Nitrates,  pesticides,  LeRoy  Holtzsclaw  Alan  Bender 

nehaha  groundwater.  (605)  353-1783  (605)  688-4910 
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Florida  Lake,  Orange  Lake  Apopka  Nutrient  loading  to  surface  Jerry  Joiner  Roy  Carriker 

waters.  (904)377-7127  (904)392-2394 


Nonpoint  Source  Hydrologic  Unit  Areas  Initiated  Fiscal  Year  1991 
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Iowa  Adair,  Union  Three  Mile  Creek  Sediment  delivery,  Lyle  W.  Asell  Gerald  A.  Miller 

animal  waste  and  nutrient  (515)284-4260  (515)294-1923 

and  nutrient  runoff,  and 

pesticides. 


Nonpoint  Source  Hydrologic  Unit  Areas  Initiated  Fiscal  Year  1991 
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New  Jersey  Morris,  Somerset  Great  Swamp  Sediment  and  nutrients  Thomas  Drewes  Ted  Shelton 

entering  surface  waters.  (201)246-1662  (201)932-9631 
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Tennessee  Fayette,  Beaver  Creek  Sediment,  pesticides,  and  Louis  Godbey  George  Smith 

Haywood,  Shelby,  nutrients.  (615)736-5473  (615)974-7306 
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ESTUARIES  OF  NATIONAL  SIGNIFICANCE 
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16.  MASSACHUSETTS  BAY 

17.  CASCO  BAY 


Regional  Multi-State  Water  Quality  Projects 
National  Estuary  Program 

The  National  Estuary  Program  promotes  comprehensive  planning  and  management  in  nationally  significant  estuaries  threatened  by 
pollution,  development,  or  overuse.  The  goals  of  the  program  are  protection  and  improvement  of  water  quality  and  enhancement  of 
living  resources.  The  National  Estuary  Program  (NEP)  was  established  under  Section  320  of  the  Clean  Water  Act  of  1987. 


Soil  Conservation  Service 
National  Estuary  Program 
Contacts 


Sarasota  Bay,  Tampa  Bay,  Indian 
Rivet  Lagoons,  Florida 
Ken  Murray 

Soil  Conservation  Service 
401  SE  1st  Avenue,  Room  248 
Gainesville,  FL  32601 
Tel:  904-3384)235 

Delaware  Inland  Bays,  Delaware 
Paul  Petrichenko 
Soil  Conservation  Service 
Treadway  Towers 
9 East  Loockerman  Street,  Suite  207 
Dover,  Delaware  19901-7377 
Telephone:  (302)  6784180 

Long  Island  Sound,  Connecticut, 
New  Yotk 

Joe  Neassey 

Soil  Conservation  Service 
16  Professional  Park  Road 
Storrs,  Connect! eva  06268-1299 
Telephone:  (203)  4874017 

San  Frandae©  Bay,  Santa  Monica 
Bay,  California 
Luana  Kieger 
Soil  Conservation  Service 
2121 -C  2nd  Street 
Davis,  California  95616 
Telephone:  (916)  758-2852 


Massachusetts  Bay,  Buzzard's  Bay, 
Massachusetts 

Carl  Gustafson 

Soil  Conservation  Service 

451  West  Street 

Amherst,  Massachusetts  01002 

Telephone:  (413)  256-044 1/(FTS)  836- 

9056 

Narragansett  Bay,  Rhode  Island 
Kristine  A.  Stuart 
Soil  Conservation  Service 
46  Quaker  Lane 
Warwick,  Rhode  Island  0(2886 
Telephone:  (401)  8284300 

Barrataria-Terrebonne,  Louisiana 
Jack  Cutshall 
Soil  Conservation  Service 
3737  Government  Street 
Alexandria,  Louisiana  71302 
Telephone:  (318)  473-78l5/(FTS)  497- 
7518 

Delaware  Bay,  New  Jersey, 
Pennsylvania,  Delaware 
Thomas  A.  Dr  ewes 
Soil  Conservation  Service 
1370  Hamilton  Street 
Somerset,  New  Jersey  08873 
Telephone:  (908)  246-1662 


Puget  Sound,  Washington 

Terry  Nelson 

Puget  Sound  River  Basin  Study  Team 
Bar  an  Hall  PV-11 
Olympia,  Washington  98504-8711 
Telephone:  (206)  459-6628/6235 

Galveston  Bay,  Texas 
Eddie  Seidensticker 
Galveston  Bay  Foundation 
3027  Marina  Bay  Drive 
Suite  105 

League  City,  Texas  77573 
Telephone:  (713)  334-3665 

Albemarle  - Pamlico,  North  Carolina 

Cecil  Settle 

Soil  Conservation  Service 
4405  Bland  Road,  Suite  205 
Raleigh,  North  Carolina 
Telephone:  (919)  790-2888/FTS-672- 
2909 

Casco  Bay,  Maine 
Wayne  Munroe 
Soil  Conservation  Service 
1A  Karen  Drive 
Westbrook,  Maine  04092 
Telephone:  (207)  871-9246 

NJJN.Y.  Harbor,  New  Jersey,  New 
York 

Thomas  A.  Drewes 
Soil  Conservation  Service 
1370  Hamilton  Street 
Somerset,  New  Jersey  08873 
Telephone:  (908)  246-1662 


Regional  Technical  Assistance  Projects 


Breat  Lakes  Program 
Jerome  (Romy)  Myszka, 
Conservation  Liaison 
Qreat  Lakes  National  Program 
Office 

fhe  Great  Lakes  Water  Quality 
Agreement  (GLWQA)  obligates  both 
the  United  States  and  Canada  to 
take  vigorous  measures  to  restore 
and  maintain  the  chemical  physical 
and  biological  integrity  of  the  water 
at  the  Great  Lakes  Basin 
Ecosystem.  Section  118  of  the 
Clean  Water  Act,  as  amended  in 
1 978,  requires  that  the  Chief  of  the 
Soil  Conservation  Service  (SCS) 
submit  an  annual  report  to  the 
Administrator  of  the  U.S. 
Environmental  Protection  Agency 
(EPA)  with  respect  to  the  activities  of 
the  SCS  relating  to  the  Great  Lakes. 
SCS  is  providing  accelerated 
technical  assistance  with  emphasis 
an  nonpoint  source  pollution  control 
especially  as  it  relates  to  erosion 
control  and  phosphorus 
management.  Wetland  identification 
and  mapping,  tiilage  surveys  and 
other  environmental  assessments 
were  accelerated  within  the  Basin 
during  1989.  SCS  is  represented 
and  currently  serves  in  an  advisory 
capacity  on  several  Great  Lakes 
Program  committees  including  those 
overseeing  the  development  and 
implementation  of  Remedial  Action 
Plans,  Phosphorus  Reduction  Plans, 
and  Lakewide  Management  Plans. 

Chesapeake  Bay  Program 
Mike  Permenter 
Chesapeake  Bay  Program 
Coordinator 

Chesapeake  Bay  Liaison  Office 
410  Severn  Avenue 
Annapolis,  Maryland 

The  Soil  Conservation  Service 
(SCS)  is  providing  accelerated 
technical  assistance  in  the 
Chesapeake  Bay  drainage  area  for 
the  restoration  and  protection  of  the 
Bay's  water  quality  and  living 
resources.  SCS  work  is  being 
carried  out  as  set  forth  in  the 
Memorandum  of  Understanding 
(MOU)  signed  November  21,  1984, 


between  the  Environmental 
Protection  Agency  (EPA)  and  SCS 
and  is  in  cooperation  with  the  U.S. 
Fish  and  Wildlife  Service,  U.S. 
Geological  Survey,  National  Oceanic 
and  Atmospheric  Administration,  and 
the  Department  of  Defense.  SCS  is 
working  closely  with  other  USDA 
agencies  such  as  the  Agricultural 
Stabilization  and  Conservation 
Service,  Extension  Service,  and 
Forest  Service  to  provide  a complete 
cross  section  of  USDA  support  for 
Bay  activities.  Memorandums  of 
Understanding  have  been  developed 
between  SCS  and  Extension 
Service,  Agricultural  Research 
Service,  Environmental  Protection 
Agency,  and  U.S.  Geological  Survey 
to  strengthen  interagency  coopera- 
tion in  the  Bay  program. 

Colorado  River  Salinity  Control 
Program  (CRSCP) 

David  Mason,  Program  Manager 
Soil  Conservation  Service 
Washington,  D.C. 

The  objectives  of  the  Colorado  River 
Salinity  Control  program  are  to 
reduce  salt  loadings  in  order  to 
enhance  and  protect  the  quality  of 
water  available  in  the  Colorado  River 
for  use  in  the  United  States  and 
Mexico  (Public  Law  93-320  Colorado 
River  Basin  Salinity  Control  Act). 
Key  provisions  of  the  program  are 
the  non-Federal  cost-share 
reimbursement  from  the 
hydroelectric  power  revenues  of  the 
Upper  and  Lower  Colorado  River 
Basin  development  funds  and 
authority  to  cost-share  with  irrigation 
districts  and  canal  companies.  Major 
SCS  activities  include  development 
of  project  plans,  preparation  of 
onfarm  conservation  plans,  and 
provision  of  technical  assistance  to 
help  landusers  apply  conservation 
practices  and  to  help  ensure  that 
adequate  irrigation  water 
management  is  practiced. 


Land  and  Water  201 

Jack  Kuhn,  Program  Manager 

Muscle  Shoals,  Alabama 

In  1984,  a memorandum  of 
agreement  was  signed  creating  Land 
and  Water  201  to  serve  as  a 
national  demonstration  of 
multiagency  cooperation  in  reducing 
soil  erosion  and  improving  water 
quality  while  maintaining  farm 
income.  Participating  organizations 
are  the  soil  and  water  conservation 
and  water  quality  agencies  of  the 
seven  Tennessee  Valley  states  (Ala- 
bama,  Georgia,  Kentucky, 
Mississippi,  North  Carolina, 
Tennessee  and  Virginia),  the  Food 
and  Agriculture  Council  in  each  state 
representing  USDA  agencies,  U.S. 
Environmental  Protection  Agency, 
and  the  Tennessee  Valley  Authority. 

The  primary  function  of  the  Land 
and  Water  201  program  is  to  provide 
remedial  measures  to  201  counties 
in  the  project  area  to  reduce  sheet 
and  till  erosion  in  an  area  that  has 
the  highest  estimated  cropland 
erosion  in  the  nation. 

Gulf  of  Mexico  Program 
Vacant,  Program  Manager 
Soil  Conservation  Service 
Stennis  Space  Center,  Mississippi 

The  Gulf  of  Mexico  Program  was 
established  to  develop  and 
implement  a comprehensive  strategy 
for  managing  and  protecting  the 
resources  of  the  Gulf.  Issues  of 
particular  importance  to  the  Gulf  of 
Mexico  have  been  identified  for 
detailed  study  since  they  are  of 
regional  significance,  cross 
jurisdictional  boundaries,  constitute 
significant  threats  to  the  resources  of 
the  Gulf,  and  are  amenable  to 
solution. 

Nutrient  enrichment  was  identified 
as  an  important  issue  because  of  its 
impact  on  the  overall  environmental 
quality  of  the  Gulf  area,  especially 
the  capability  of  the  marine 
ecosystem  to  continue  to  support 
diverse  and  balanced  populations  of 
fish,  shellfish,  and  other  organisms 
which  effect  the  economic,  aesthetic, 
and  recreational  value  of  the  Gulf. 
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Water  Quality  Incentive  Projects 


The  Food,  Agriculture,  Conservation,  and  Trade  Act  of  1990  (FACT  Act)  authorized  a Water 
Quality  Incentive  Program.  The  goal  of  the  program  was  to  provide  incentive  payments  to 
achieve  the  source  reduction  of  agricultural  pollutants  to  enhance  and  protect  surface  and  ground 
water  quality. 

Appropriations  language  since  1992  has  provided  funds  under  the  Agricultural  Conservation 
Program  (ACP)  to  be  used  for  Water  Quality  Incentive  Project  (WQIP)  payments  and  practices 
in  a manner  as  permitted  under  the  FACT  Act. 

WQIP  funds  have  been  allocated  from  ACP  funds  as  follows: 

1992  - $6,750,000  distributed  for  use  in  48  states  and  Puerto  Rico  for  use  in  HUA's,  Demo's,  and 
WQSP  areas. 

1993  - $15,000,000  issued  to  42  states  for  use  in  106  projects. 

1994  - $15,000,000  issued  to  30  states  for  use  in  71  projects. 

The  Fiscal  Year  (FY)1992  allocations  remain  available  until  the  end  of  the  obligation  period  for 
the  HUA,  DP,  or  WQSP  in  which  the  FY  1992  WQIP  was  approved.  The  latest  obligation  period 
for  FY  1992  WQIP’s  is  December  30,  1995.  The  obligation  period  for  FY  1993  projects  end 
December  31,  1994,  FY  1994  allocations  are  available  until  December  31,  1995. 

Priority  was  given  to  those  applications  from  areas  that  had  been  designated  by  the 
Environmental  Protection  Agency  and  the  State  water  quality  agency  as  areas  where  nonpoint 
source  pollution  contributes  to  the  degradation  of  or  threatens  the  quality  of  surface  or  ground 
water.  Credit  was  given  to  project  proposals  that: 

•were  within  National  Conservation  Priority  Areas,  such  as,  Chesapeake  Bay,  Long  Island 
Sound,  Great  Lakes,  and  other  areas  of  special  environmental  sensitivity 

• reduce  or  prevent  pollution  of  sources  of  drinking  water 
improve  endangered  or  threatened  species  habitat 

• benefit  recreation  and  provide  significant  societal  benefits. 

The  maximum  project  size  tor  FY  1993  WQIP  was  90,000;  in  1994  it  was  64,000  acres.  Smaller 
projects  were  given  a higher  priority  than  larger  projects  that  do  not  sufficiently  address  a specific 
water  quality  problem.  Projects  for  watersheds  comprised  of  predominately  (greater  than  50 
percent)  rangeland,  forestland,  or  both,  were  allowed  to  submit  an  application  for  a watershed  up 
to  a maximum  of  100,000  acres  in  1993,  and  128,000  acres  in  1994. 
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Long,  Little  Long  Gaston  199,000  28,400  Sediment/Wastes 

Creek 


North  Dakota  Red  River  RC&D  Pembina,  Cavalier,  199,000  50,000  Sediment/Nutrients  Robert  Muellenbach 

319  Walsh  (701)  239-5258 

Bowman-Haley  Bowman  96,000  99,940  Sediment/Nutrients 

HUA 

Goodman  Creek  Mercer  120,000  59,000  Nutrients/Sediment 
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Texas  Oak  Creek,  Nolan  199,000  50,000  Sediment/Chemicals  Darrell  Davis 

Trammell  (409)  260-9381 


ytah  Rabbit  Valley  Wayrie  36,000  16,738  Sediment/Nutrients  Dennis  Tuttle 

Otter  Creek  Piute,  Sevier  96,000  36,000  Sediment/Nutrients  (801)524-3263 

Koosharem 

Little  Bear  Cache  159,000  92,000  Sediment/Phosphorus 
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Approved  Fiscal  Year  1994  Water  Quality  Improvement  Projects 
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nckamauga  Creel 


Illinois  Decatur  Tribs  Macon  23,840  200,000  Nitrates/Sediment  Lisa  Manning 

Gienn  Shoals  Montgomery  56,220  297, 00G  Sediment/Soil  Nutrients  (217)  492-4670 

Laclede  Fayette  4,400  62,000  Chemicals/Atrazine 

Otter  Lake  Macoupin  12,990  86,000  Sediment/Pesticides 
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Michigan  Duff  Creek  Sanilac  10,400  188,000  Sediment/Phosphorus  Bob  Payne 

Watershed  (517)  337-6660 

Paw  Paw  River  Basin  Van  Buren  26,030  300,000  Nitrate/Pesticides 

Sycamore  Creek  Ingham  67,738  300,000  Sediment/Nitrogen 

Watershed 
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Management  System  Evaluation  Areas 


Contamination  of  the  nation’s 
ground  and  surface  water 
supplies  from  the  normal  use  of 
pesticides  and  nitrogen  has 
caused  concern  about  the  impact 
of  agricultural  practices  on  the 
quality  of  our  drinking  water 
Groundwater  is  the  primary 
source  of  drinking  water  for 
nearly  90  percent  of  our  rural 
population  and  more  than  40 
percent  of  of  the  total  population. 

While  field  application  of 
chemicals  is  not  the  only  source 
of  contamination,  the  presence  of 
agricultural  chemicals  in  surface 
and  groundwater  has  focused 
concern  on  current  agricultural 
practices.  To  assess  the  effects 
of  management  practices  and 
improve  them  where  necessary, 
several  different  USOA  and  State 
programs  have  been  brought 
together.  The  overall  goal  is  to 
safeguard  and  enhance  the 
quality  of  the  nation's  surface 
waters  and  groundwater  in  the 
presence  of  sustained  agricultural 
activities.  Activity  to  achieve  this 
goal  is  being  carried  out  at  each 
of  the  five  key  Management 
System  Evaluation  Areas  (MSEA) 
sites  where  the  impact  of  current 
and  emerging  farming  systems 
and  practices  are  being 
evaluated 

The  initial  study  is  focused  in  the 
Midwest  on  five  MSEAs.  These 
areas  are  iocated  in  Iowa  with 
two  satellite  locations;  Minnesota 
with  three  satellite  locations; 
Missouri,  Nebraska,  and  Ohio 
and  are  delineated  to  study  the 
complex  interactions  of  soil, 
weather,  water,  chemicals, 
economics,  and  farm 
management  systems. 

Cooperating  agencies  involved  in  the 
MSEA  project  are: 

United  States  Department  of 

Agriculture: 

♦ Agricultural  Research  Service 

♦ Cooperative  State  Research  Service 

♦ Economic  Research  Service 


♦ Extension  Service 

♦ Soil  Conservation  Service 
United  States  Geological  Survey 
United  States  Environmental 
Protection  Agency 

State  Agricultural  Experiment  Stations 
Cooperative  Extension  System 
State  Departments  of  Agriculture 
State  Resource  and  Pollution  Control 
Agencies 

Private  organizations  and  industries 

MSEA  Management  Team 
ARS: 

Jerry  (Hatfield 

National  Soil  Tilth  Laboratory 
2150  Pammei  Drive 
Ames,  Iowa  50011 
Tel:  515*294-5723 
Fax-  515-294-8125 

CSRS/SAES: 

Leo  Walsh 

Department  of  Soil  Science 
University  of  Wisconsin 
Madison,  Wl  53706 
Tel:  608-262-3250 
Fax:  608-265-2595 


EPA: 

Robert  Swank 
Athens  Research  Lab 
960  College  Station  Road 
Athens,  GA  30605 
Tel:  706-546-3128 
Fax:706-546-2018 

USGS: 

Michael  R.  Burkart 
Room  269 
400  S.  Clinton  St. 

Iowa  City,  IA  52244 
Tel:  319-337-4191 
Fax:  319-354-0510 

ES: 

Steve  Oberle 

National  Soil  Tilth  Laboratory 
2150  Pammei  Drive 
Ames,  IA  50011 
Tel:  515-294-2421 
Fax:  515-294-8125 

SCS: 

Garald  Montgomery 
Federal  Building,  Room  152 
100  Centennial  Mall  North 
Lincoln,  NE  68508 
Tel:  402-437-5384 
Fax:  402-437-5165 
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Agricultural  Chemical  Use  Surveys 


(Comprehensive  Accounting  of  Applications  of  Pesticides  and  Fertilizers) 

As  a result  of  the  water  quality  and  food  safety  initiatives,  NASS  and  ERS  were  delegated 
the  responsibility  for  developing  an  agricultural  chemical  use  database.  To  develop  this 
database,  NASS  and  ERS  began  a series  of  statistical  surveys  in  1989.  The  following  is 
an  outline  of  those  surveys: 

Contact: 

Marc  Ribaudo,  ERS  202-219-0404 
Sam  Rives,  NASS  202-720-3896 

1989 

4 Cotton  Survey--14  major  cotton  states-Publication,  December  1990 

1990 

4 Field  Crops-lncludes  corn,  cotton,  potatoes,  rice,  soybeans,  and  wheat  in  major  producing 
states-Publication,  March  1991 

4 Vegetables-lncludes  all  vegetables,  melons,  and  strawberries-States  included  are  Arizona, 
California,  Florida,  Michigan  and  Texas-Publication,  June  1991 

1991 

4 Field  Crops-lncludes  corn,  cotton,  peanuts,  sorghum,  potatoes,  rice,  soybeans,  and  wheat  in 
major  producing  states-Publication,  March  1992 

4 Fruits  and  Nuts-All  major  fruit  and  nut  commodities-15  major  producing  states-Covers 
approximately  85  percent  of  U.S.  fruit  and  nut  acreage-Publication,  June  1992 

1992 

4 Field  Crops-lncludes  corn,  cotton,  potatoes,  rice,  soybeans,  and  wheat  in  major  producing 
states-Publication,  March  1993 

4 Vegetables-lncludes  all  major  vegetable  commodities,  melons,  and  strawberries- 14 
States-Publication,  June  1993 

1993 

4 Field  Crops-lncludes  corn,  cotton,  potatoes,  soybeans,  and  wheat  in  major  producing 
states-Publication,  March  1994 

4 Fruits  and  Nuts-All  major  fruit  and  nut  commodities-9  major  producing  states-Covers 
approximately  85  percent  of  U.S.  fruit  and  nut  acreage-Publication,  June  1994 
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Water  Quality  Research  Projects 


Agricultural  Research  Service,  Cooperative  Research  Service,  State  Agricultural  Experiment  Stations 


Both  the  Agricultural  Research  Service  (ARS)  and  the 
Cooperative  State  Research  Service  (CSRS)  fund 
basic  research  programs  on  water  quality.  A joint 
research  program  between  ARS,  CSRS  and  the  State 
Agricultural  Experiment  Stations  (SAES)  was 
established  to  gain  a better  understanding  of  the 
impacts  of  agricultural  production  systems  on  water 
quality  and  to  develop  agricultural  systems  that  are 
both  economically  and  environmentally  beneficial. 

The  research  program  consists  of  a National  Priority 
Components  Research  Program  of  competitively 
awarded  grants  administered  by  CSRS  with  the 
cooperation  of  SAES;  and  the  Midwest  Initiative  on 
Water  Quality  conducted  through  five  Management 
Systems  Evaluation  Areas  (MSEA)  by  ARS,  CSRS, 
and  SAES  in  cooperation  with  the  IJ.S.  Geological 


Survey  and  the  US.  Environmental  Protection  Agency. 
Under  the  Priority  Components  Research  Program, 
Since  1989,  CSRS  has  awarded  199  Special  Research 
Grants  in  water  quality,  and  ARS  has  awrded  62.  The 
focus  of  the  ARS  and  CSRS  water  quality  research 
projects  are  in  five  areas  having  a potential  impact 
from  agricultural  systems  on  water  quality: 
fundamental  processes,  diagnostic  methodology, 
production  systems,  decision  aids  and  information 
systems,  and  socio-economic  implications. 

A list  of  the  ARS  and  CSRS/SAES  projects  funded  in 
FY  1992  and  FY  1993  are  listed.  For  telephone 
numbers  or  addresses  of  the  Principal  Investigator  of 
CSRS  Grants  contact  Dr.  Berlie  L.  Schmidt  or  Dr. 
Maurice  Horton  at  202-401-4514. 
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USDA  Water  Quality  Program 
Targeted  ARS  Research  Projects 
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Colorado  Nitrogen  management  to  Soil-Plant  Nutrient  $100,000  R.F.  Follett 

protect  groundwater  quality  Research,  Fort  Collins  (303)  490-8200 
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northeastern  streams  Research,  University  Park 


CO 

CO 

o 

O 

^ — 

CM 

CM 

CM 

up 

up 

up 

c 

CD 

C <5 

CD 

JO 

CO 

U 

CO 

3 <£ 

ZJ 

CD 

X 

CO 

X ® 

05 

CO 

d 

CD 

O 

rri  CO 

CD  o 

CC 

Co 

o 

a! 

CD 

a!  ® 

d 

CO 

CO 

CO 

CO 

o 

st 

CM 

2 to 

rs 

•O' 

E <j? 

CO  o 

= co 

CD  1 
> CO 

- <? 
CD  CM 

= IS. 

o ^5 

>>  in 

£ [X 

^ o> 

o CM 

CD 

. 

• CD 

• "O’ 

X 

< O 

“3  O 

• 00 
~3  XZ 

H 2 

Q 2 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o’ 

io‘ 

U5 

U5 

If) 

to 

CM 

CM 

fs. 

CD 

▼— 

CM 

T” 

CM 

o» 

t/» 

o 

o 

o 

o' 

00 


c 

CD 

c 

CD 

o 

O 

o 

o 

c 

c 

CO 

CD 

co 

a) 

k — 

o 

w_ 

o 

CD 

to 

u_ 

tD 

CO 

LL 

c 

t r 

c 

, •• 

o 

O 

C 

3 

o 

o 

C 

3 

k. 

a> 

JZ 

JZ 

ro 

o 

co 

o 

w_ 

CO 

> 

to 

CD 

CD 

— 

to 

— 

to 

o 

CD 

o 

0) 

05 

X 

05 

X 

to 

CD 

£ j= 

§ § 

C CD 

H 

o -1 

if 

t;  w 
o cd 
z x 


® 

u.  Q. 

3 E 

CO 

"5  -Q 
£0  «? 


■g  J= 

« E 

CO  2 

to  £ 
CO 

c-  a 

O a: 


JZ 

o 

k_ 

CO 

CD 

CO 

CD 

CC 

c 

CD 

E 

CD 

CD 

CO 

c 

CO 


>> 

CD 


£ O 

> CD 

S m 
o - 


05 


JZ 

o 


c 

CO 

1c 
o 
JS  co 

CO  CD 
Q_  CO 
Ql  CD 
rr 


c 
.9 

co 
3i 
co  >» 

SI 

>.  o 


o 


o 

5, 

o 

k_ 

CL 

c 

.9 

CO 

h_ 

CO 


ry  — CO 

U Q-  C 
*r  3 O 
»Q  c 

5 1:  ® 

^ £ a 


$ E E 
o co  ® 

~ "F  V) 

5 o g 

« <■>  2 

o ® 3 

C I 8 

8?  « 
D ^ c 
® 2 a 
DC  O)  c 


ro  2 
to 
CO 

o 

O 


“I 

•§2 
o O 
O o 

6 | 
® 8 
a.  cd 
o o> 

<D  CO 

> c 

(D  <0 

a E 


X> 

CD 

O 

3 

XJ 

2?  CO 

jz  3 
*r  cl 

5 .E 

C <D 
O "D 

3 <■> 

fr  8 


® ? 

> E 

CO  O' 

C CD 
CD  (0 
JZ  c 
CD  CO 

Q.  E 
E 5s 
o ~ 

o CO 

g-  o- W 


> 2 "5 

„ - CD  CO  o 

a.  .9  Q 5 E 


a> 


CO 

XJ 

c 

CO 


3z 
O TJ 


2 

2 <o  "<o 

CD  .h:  jr, 

3 Ef 

E e* 

it£ 

— C o 
® 0£ 

- o 3 
co  g o 

QC  CD  CO 


° CO 
to  CO 

o 2 
co  2 
Q.  3 
E o 
•-  to 

CO  CD 
3 ^ 

o ■ 2 

J=  3 

® O 

> CD 

> CO 


CO 

c 

3 

L. 

co 

o 

jz 

3 

o 

C/5 


CO 

c 

o 

w_ 

CO 

a 

JZ 

3 

O 

05 


CO 

6 

x 

co 

Q 


3 

O 

CO 


co 

co 

X 

CD 

H 


CO 

c 

CD 


46 


SPECIAL  RESEARCH  GRANTS  PROGRAM  - 1992 
Water  Quality 


0> 

"O 

CO 

<D 


CO 

0) 

CO 

CD 

cc 


CD 

C 

© 

O 


c 

o 

(/> 

CL 

E 

o 


(0 

O) 

g> 

CO 


© 

c 

© 

E 

Cl 

0 

1 


c 

L- 

o 

.c 

H 

X 


0) 

N 

'© 

5 

x: 

o 

c/) 

LU 


<0 

a 

X 

I 

•D 

© 

JnC 


c 

o 

00 

o 

o 

3 

o 

00 

CT) 

o 

o 

o 

o> 

H 

o 

o 

CT>* 

CT> 

in 

E 

CM 

T— 

CO 

< 

«/> 

© 

© 

‘> 

'> 

© 

© 

o 

CD 

© 

ro 

CO 

CD 

CO 

CD 

CC 


W 

k_ 

© 

> 

’c 

3 


3 

X) 

3 

< 


O 

>s 

'© 

k_ 

© 

> 

'c 

13 


© 

O 

o 

© 

i— 

© 

> 

'c 

ID 


© 

O 

o 

>. 

w 

© 

> 

'c 

D 


o 

o 

o 

cT 

o 

CM 


© 

co 

$ 

© 

c 

© © 
CO 

O © 
CO  3 
ID  O 


o 

o 

o 

in 

GO 


X) 

© 


O 

v- 

© 

© 

© 

© 

CC 

W 

CL 

O 

k— 

O 

< 

Q 

CO 

ID 


o 

o 

o 

cT 

CO 


© 

■g 

V 

o 

LL 

O 

*W 

k_ 

© 

> 

'c 

ID 


O 

o 

’o 

Q. 


o 

o> 

c 

'x 


_ © 

c £ 
ra  »_ 

r g 

a* 


o>  © 


^ © 
<2  W XJ 
c-  © W 
© 


8 « 
y m 


ro 
t: 

© © 


o © 

— ■ ♦-* 

« 


-I 

© c 


XI 

3 © »- 

CO  Q O 


g 
'c 
to  © 

« o 

I? 

W <0 

Is- 

o o>~ 
c 2 CO 
Z C 

£ O ® 
mt  C 

S as 

3 | E 

o 2 o 
OHO 


ro 


© 

® w 

3 <d 
1 € 
8 8. 
£ 2 

8-2 

© ^ 
c o 

£ CO 

2 ^ 
"ts  © 
CL  © 

s i. 

o 2 
— cc 

<o  £ 


u 

c 

© 

O) 

2rO  o 
So03 
x t:  •- 

Q © 

© CL  © 

r w o 
© « 

■D  H © 
2 o£ 
O >,-0 

-i  ©■ w 

8 o>^ 

.2  o © 

o.  E > 

CL  O O 
< I-  CO 


o *o 
C CO 

o>2 

a* 

o © 

SE 

C 3 

< a- 

oEg 

co| 
° c 

8 S| 

So© 
2 £ 2> 
2 Z O 


O) 

c 

V* 

3 

o 

o „ 

CO  c 
>,.2 
CD  2 

>,*= 

LLI 

§o 
O w 

I-  c 

© o 

He 

gol 

~ CL  © 
O — O) 

2 © c 
2 © ro 
a.  ^ 2 


O T3 
t-  c 
n 013 
2 - © 
y-  <—  © 


c ° 2 
© 5 O) 

^al 

T3  ~ © 
C Q CQ 

ro  . _ 
© 2 2 

© 8 -o 
lL  ~ .© 
©to. 
-c  ,©  Cl 
— U»  < 

c S ® 

~ © T3 

a oe 
° ~ 2 
2 Z CD 


Q> 

5 

55 


© 

E 

ro 

XI 

ro 

< 


ro 

*c 

o 

« 

O 


ro 

'c 

o 

© 

O 


- 47  - 


o 

■D 

© 

k_ 

O 

o 

O 


o 

T3 

© 

k— 

O 

o 

O 


© 

"O 


o 

liL 


Georgia  Non-Destructive  Identification  and  USDA  Southeast  $1 50,000  D.  Bosch 

Sampling  of  Vadose  Zone  Preferential  Watershed  Laboratory 
Pathways 
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Massachusetts  Nitrate  Leaching  in  Manured  Alfalfa  University  of  Massachusetts  $113,943  S.  Hebert 

and  the  Alfalfa-Corn  Rotation 


Massachusetts  Protecting  Groundwater  Resources  University  of  Massachusetts  $118,610 

and  Farm  Profitability  via  Pest 
Control  Advice 
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Oregon  Evaluation  of  Irrigation  Strategies  for  Oregon  State  University  $148,808  M.  English 

Regional  Groundwater  Quality  Management 
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